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(54) 2-SUBSTITUTED 4,5-DIPHENYLTHIAZOLES AND 
SYNTHESIS THEREOF 

(71) We, SERONO LABORATORIES INC., a Corporation organised and 
existing under the laws of the State of New York, United States of America, of 607, 
Boylston Street, Boston, State of Massachussets, 02116, United States of America, 
do hereby declare the invention, for which we pray that a patent may be granted 
to us, and the method by which it is to be performed, to be particularly desenbed 
in and by the following statement: — , . , 

This invention relates to a series of 4,5-diphenyl-tbiazole compounds substituted 
in the 2-position of the thiazole ring and to processes for the preparation thereof. 
More particularly, this invention relates to 2-(substimted)-amino- and -aminoalkyl- 
4,5-diphenylthiazoles having chemotherapeutic activity, as well as to intermediates 
therefor. , J , , . . 

According to the present invention there is provided a compound having the 
formula: 



W v vr 



(i) 



wherein X represents the radical 



V 



— N 



R a 

wherein R 1 and R 2 , when considered separately, are each hydrogen, Cx— Q alkyl, 
d — C 4 hydroxyalkyl, Q — C 4 acyl or acyloxyalkyl having from 1 to 4 carbon atoms 
in the alkyl moiety or R l and R 2 , when taken together with the nitrogen atom to which 
they are attached, form a heterocyclic amino radical having 5 or 6 ring members; 
and A represents an alkylene group or a single bond. 

One embodiment of the invention is constituted by the class of compounds of 
formula (I) wherein R 3 and R 5 , when considered separately, are each hydrogen, 
d— C 4 alkyl, or hydroxyalkyl or R 1 and R*> when taken together with the 
nitrogen atom to which they are attached, form a heterocyclic amino radical having 
5 or 6 ring members. . 

Another embodiment of the invention is a compound having the formula 



C 6 H 5 N 



C t «5' 
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(54) 2-SUBSTITUTED 4,5-DIPHENYLTHIAZOLES AND 
SYNTHESIS THEREOF 

(71) We, SERONO LABORATORIES INC., a Corporation organised and 
existing under the laws of the State of New York, United States of America, of 607, 
Boylston Street, Boston, State of Massachussets, 02116, United States of America, 
do hereby declare the invention, for which we pray that a patent may be granted 
5 to us, and the method by which it is to be performed, to be particularly described s 
in and by the following statement: — 

This invention relates to a series of 4,5-diphenyl-thiazole compounds substituted 
in the 2-position of the thiazole ring and to processes for the preparation thereof. 
More particularly, this invention relates to 2- ( sub stituted ) -amino- and -aminoalkyl- 
10 4,5-diphenylthiazoles having chemotherapeutic activity, as well as to intermediates 10 
therefor. 

According to the present invention there is provided a compound having the 
formula: 



1 5 wherein X represents the radical 

R 1 

/ 

— N 

\. 

wherein R 1 and R 2 , when considered separately, are each hydrogen, d — C 4 alkyl, 
C t — C 4 hydroxyalkyl, Q — C 4 acyl or acyloxyalkyl having from 1 to 4 carbon atoms 
in the alkyl moiety or R 1 and R 2 , when taken together with the nitrogen atom to which 

20 they are attached, form a heterocyclic amino radical having 5 or 6 ring members; 
and A represents an alkylene group or a single bond. 

One embodiment of the invention is constituted by the class of compounds of 
formula (I) wherein R 1 and R 2 , when considered separately, are each hydrogen, 
Q— C 4 alkyl, or C x ^ hydroxyalkyl or R 1 and R 2 , when taken together with the 

25 nitrogen atom to which they are attached, form a heterocyclic amino radical having 
5 or 6 ring members. 

Another embodiment of the invention is a compound having the formula 

hh^ 

! \ > 
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wherein A is as previously defined and at least one of R l and R 2 is C x _ 4 acyl or 
acyloxyalkyl having from 1 to 4 carbon atoms in the alkyl moiety with the remaining 
one of R 1 and R 2 , if present, being hydrogen, C x ^ alkyl or d_ 4 hydroxyalkyl. 

The class of compounds of this embodiment may be prepared by a process which 
process comprises reacting a compound of formula (I), wherein at least one of R 1 and 
R 2 is hydrogen or Q_ 4 hydroxyalkyl, the remaining one of R 1 and R 2 , if present, 
being hydrogen, C x _ 4 alkyl or Q_ 4 hydroxyalkyl, with an acylating agent. 

The present invention also provides a process for preparing the compounds of 
formula (I), wherein an a-phenylacetophenone derivative of the formula: 

C C H 5 — CH — NH — CO-^A — X (II) 



10 



wherein A and X are as previously defined, is cyclized with P 2 S A to give a compound 
of formula (I), The process is a single step process and uses readily available starting 
materials. In addition, the cyclization with P 2 S- is straightforward and directly leads to 
a high yield of the desired product The cyclization reaction may be carried out by heat- 
15 ing the intimately mixed starting materials, decomposing any excess P 2 S r , with water or 1 5 

alcohol, extracting with a water — or alcohol — immiscible solvent and evaporating the 
solvent. A slight molar excess of P 2 S S is preferably used. 

The cyclization reaction using P 2 S S initiates spontaneously and is exothermic. In 
order to avoid low yields and pitch formation, preferably the reaction mixture is 
20 quenched as soon as the cyclization reaction starts. Further operational particulars will 20 

become apparent from the specific Examples below. 

The starting acetophenones may be prepared by reacting a-phenyl-a-haloacyl- 
amino- acetophenones with appropriate amines. 

The compounds of formula (I) exhibit pharmacological activity as shown by tests 
25 on laboratory anmals. In particular, the compounds of mis invention are characterized 25 

by a strong inhibitory action on platelet aggregation, often associated with a significant 
hypocholesterolemic activity. Antiinflammatory and analgesic activities are either low 
or completely absent. 

Illustrative examples of the alkylene groups which may be represented by A are 
30 methylene, 1,2-ethylene, 1,3-propylene or 1,4-butylene. 30 

Illustrative examples of the alkyl or hydroxyalkyl radical which may be represented 
by R 1 and R 2 , when they are considered separately, are methyl, ethyl, propyl, isopropyl, 
hydroxymethyl or 2-hydroxyethyl. 

Illustrative examples of the heterocyclic amino radicals which may be represented 
35 by R 1 and R 2 , when they are taken together with the nitrogen atom to which they are 35 

attached, are morpholino, pyrrolidino, piperidino or piperazino. 
Compounds of formula 

"*-ri 

C 6 H 5 — C-A-Hal |I«J 
S 

wherein Hal is halogen and A is an alkylene group, may be employed in an alternative 
40 synthesis of these compounds of formula (I) wherein A is an alkylene group which is 40 

carried out by reacting a compound of formula (I") with a compound of formula: 

R 1 

/ 

NH (III) 
\ 

R 2 

wherein R 1 and R 2 are as previously defined. 

The reaction can be carried out with or without an inert solvent. Reaction times 
45 and temperatures are not critical. 45 
The reaction products may be recovered by diluting the reaction mixture with 
water to precipitate the product thiazole of formula (I), extracting with a water-im- 
miscible solvent and removing the solvent, preferably under reduced pressure. 

The compounds of formula I" may be prepared by cyclizing with P 2 S : . an *- 
50 phenylacetophenone derivative of the formula 50 
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C 6 H,— CH— NH^CO 

CJ^—CO A — Hal 

wherein A is an alkylene group and Hal is halogen. 

The compounds of formula (II) above which are used in the process of this inven- 
tion as starting materials for the synthesis of compounds (I) through cyclization with 
5 P 2 S 4 are conventionally prepared by reacting desylamine with an acyi halide of the 5 

formula: 

Hal— CO— A — X 

wherein A and X are as previously defined and Hal represents halogen. 

The compounds of formula (I) wherein A represents a single bond can also be 
10 prepared by reacting a compound of formula (III) with a 2-halo-4,5-<iiphenylthiazole, 10 

for example, 2^Morcn4,5-dirphenyltiiiazole or 2-bromo-4^5-diphenyfthfazole. 

This reaction is conventional in organic chemistry and may involve hearting the 
starting materials for several hours, at atmospheric pressure or under- elevated pressure, 
in a sealed tube and an the presence or in the absence of an organic solvent. An organic 
1 5 base, for example a tertiary amine, may be present as an acceptor of the hydrogen halide 1 5 

which forms during the reaction. 

N-acylated derivatives of compounds of formula (I) are to be considered within the 
scope of the present invention. In general, N-acylation of compounds of formula (I) is 
carried out using the appropriate acid halide or anhydride. 
20 Acid addition salts of the compounds (I) are also included within the scope of 20 

this invention. Pharmaceutically acceptable salts are, of course, preferred for thera- 
peutical purposes. The hydrochlorides are preferred salts. 

Hie invention also provides a pharmaceutical composition which comprises a com- 
pound (I) in accordance with the invention, a pharmaceutically acceptable acid addition 
25 salt thereof, or an N-acylated derivative thereof, and a phaimaceuticailly acceptable 25 

diluent, carrier or excipient. 

The invention also includes a method for producing a hypocholesterolemic effect 
and/ or inhibiting platelet aggregation in an animal, which method comprises administer- 
ing to the animal an effective amount of a compound (1) in accordance with the in- 
30 vention, an acid addition salt thereof, a pharmaceutical composition in accordance with 30 

the invention, or an N-acylated derivative in accordance with the invention. 

The invention will now be further described and illustrated by way of the following 
Examples. 

The compound 2-chloro-4,5-diphenyltMa2ole which is used as the starting material 
35 in several of the Examples may be prepared in accordance with Acta Chem. Scand. 35 

7(2), 374—6 (1953) by first reacting desyl chloride with potassium thiocyanate to 
obtain desyl thiocyanate which is then cyclized to 2-hydroxy-4,5-diphenylthiazole by 
means of H 2 S0 4 in glacial acetic acid. The thus-obtained thiazole is treated with POO S 
to give pure 2-chloro-4,5-diphenylthra2ole after crystallization from 50% acetone. 

40 EXAMPLE 1. 40 

5.4 g. 2-chlorp-4,5-diphenylihia2ole and 17.4 g. morpholine were refluxed for 8 
hours, whereupon the reaction mixture was cooled and diluted with water to precipi- 
tate 2-morpholino-4,5-diphenylthiazole. 

The precipitate was recovered and purified by crystallization from ethanol. 
45 Yield = 4.95 g. (77%). Melting point = L16^118 a C. 45 

Analysis. Calc. for Q.HuON^: C= 70.78%; H=5^2% 
Found: C=70.46%; H=5.53% 

EXAMPLE 2. 

2.71 g. 2-chloro-4,5-diphenylthiazole, 10.5 g. diethanolamine and 0.5 g. powdered 
50 copper were heated to 160^1 70° C for 8 hours on an oil bath. After cooling, the reac- 50 

tion product was precipitated with water and extracted with ether. The ethereal layer 
was dried over NA 2 S0 4 and evaporated to dryness. The oily residue was converted to 
a crystalline mass through addition of petroleum ether, and then recrystallized from an 
ethanol-ether-petroleum ether mixture. 
55 2.5 g. 2-bis (2-hydroxyemyl)ammo-4,5-diphenylthiazole (73.5%), melting at 55 

112— 113° C, were thus obtained. 



Analysis. Calc. for C 19 H 20 O 2 N 2 S: C=o7.03%; H = 5.92% 
Found: C = 67.11%; H=5.69% 
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EXAMPLE 3. 

10.8 g. 2-chloro-4,5-diphenylthiazole were added to a solution of 25 g. methylamine 
in 200 ml. benzene and heated to 120 — 130°C for 8 hours in a sealed vessel. After 
cooling, the reaction mixture was washed with water in a separatory funnel and the 
5 benzene layer was recovered, decolorized with charcoal, dried over Na 2 SO< and evapor- 5 

ated to dryness to give a residue which was crystallized by means of the addition of 
petroleum ether. 

Hie thus-obtained 2-memylamino-4,5-diphenylthiazole was recrystallized from an 
ethanol-ether-petroleum ether mixture to give 4.1 g. (38.7%) pure product melting at 
10 177— 178°C " !0 



15 



Analysis Calc. for C 16 H l4 N 2 S: C= 72.14%; H = 5.29% 
Found: €=72.38%; H=5.09% 



EXAMPLE 4. 



15 



10.8 g. 2-chloro-44-diphenylthiazole, 24 g. ethanolamine and lg. powdered copper 
was heated to 120— 130°C on an oil bath and kept at this temperature for 5 hours. 
After cooling, the reaction product was precipitated with water and extracted with ether. 
The ethereal layer was dried ever Na 2 SO, and evaporated to dryness. The residue was 
crystallized from an ethanol-ether-petroleum ether mixture to give 2-(2-hyd^oxyethyl , )- 
ammo-4,5-diphenylthiazole, Yield=45%. Melting point= 113— 115°C. 

20 Analysis. Calc. for GmHuONaS: C=68.89%; H=5.44% 20 

Found: C= 68.60%; H=5.16% 

EXAMPLE 5. 

2.9 g. 2-(2-hydroxyethyl)amino-4^-diphenylthiazole and 10 ml. acetic anhydride 
were refluxed for 6 hours. The excess reagents were distilled off and the oily residue 
25 was suspended in petroleum ether to give a crystalline mass which was recrystallized 25 
from an ethanol-ether-petroleum ether mixture. Yield = 2 gr. (52.6%). Melting 
point=106— 108°C 

The analysis confirmed that the di-acetylated derivative of the starting compound 
had been obtained, that is, 2-[N-acetyl-N-(2-acetoxy)ethyl]amino-4,5-diphenyl- 
thiazole. * * 30 

Analysis. Gale, for C 21 H 20 O 3 N 2 S: C = 66.29%; H = 5.30% 
Found: C= 66.07%; H=5.28% 

EXAMPLE 6. 

The procedure described in Example 5 was repeated to prepare 2-(N-methyl-N- 
35 acetyl)amino-4,5-diphenylthiazole, starting with 2-methylamino-4,5-diphenyl thiazole 35 
and acetic anhydride. 

The thus-obtained monoacetylated derivative melted at 148 — 150°C. 

Analysis. Calc. for C ls H l6 ON 2 S: C= 70.10%; H=5.23% 
Found: C=69.S8%; H=5.52% 

40 EXAMPLE 7. 40 

8.13 g. 2-chloro-4,5-diphenylthiazole were added to a solution of 22 g. diethyl- 
amine in 100 ml. benzene and heated to 120°C for 6 hours in a sealed vessel. After 
cooling, the reaction mixture was washed with water in a separator/ funnel, the benzene 
layer was recovered, dried over Na 2 S0 4 and evaporated to dryness to give a residue 

45 which was dissolved in 100 ml. petroleum ether. The solution was decolorized with 45 
charcoal and cooled to give 6 g. (65%) crystalline 2-diemylamino-4^-diphenylthia- 
zole, melting at 115 — 116°C after recrystallization -from an ethanol-ether-petroleum 
ether mixture. 

Analysis. Calc. for C W H 20 N 2 S: C= 73.98%; H-6.53% 
50 Found: C = 73.74%; H=6\22% 50 

EXAMPLE 8. 

The procedure described in Example 7 was repeated to prepare 2-isopropylamino- 
4,5-diphenylthiazole, starting with 2-chloro-4,5-diphenylthiazole and isopropylamine, 
except that the reagents were kept in a sealed vessel for 10 hours at 100°C. 
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The thus-obtained product melted at 116— 118 °C after recrystallization from 
aqueous ethanoL 

Analysis. Calc. for C 1 *H 18 N 2 S.H 2 0: C= 69.65%; H=6.49% 

Found: C=69.90%; H=6.17% 

5 EXAMPLE 9. 

5.4 g. 2-chloro-4^-diphenylthiazole and 14.2 g. pyrrolidine were refluxed for 8 
. hours, whereupon the reaction mixture was cooled and diluted with water to precipitate 
2-pyrrolidino-4 3 5 -dlphenylthiazole. The precipitate was recovered and purified by 
crystallization from aqueous ethanoL Yield = 4.9 g. (80%). Melting point = 111 6 — 
10 H7«c. 

Analysis. Calc. for Q 9 « U N 2 S: C=?4.47%; H = 5.92% 
Found: C = 74.21%; H=5.70% 
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EXAMPLE 10. 

a ) t^phenylTa-ddoroacetamido-acetophenone 

15 9.9 g. desylamine hydrochloride and 3.7 ml. chloroacetyl chloride in 100 ml. an- ^5 

hydrous benzene were refluxed for 4 hours in a 250 ml. flask. After filtering, the filtrate 
was evaporated to dryness to give 10.5 g. (88.4%) «-phenyl-^-cMoroacetarnido-aceto- 
phenone, melting at 117 — 119°C after recrystallization from aqueous ethanoL 

Analysis. Calc. for Q 6 H u O*NtCl: C= 66.78%; H=4.90% 
20 Found: C= 66.32%; H=4.79% 20 

b) o-phenyl-o-morpholinoacetamido-acetophenone 

14.4 g. la^henyl^-chloroacetamido-acetophenone and 21.7 g. morpholine were 
refluxed for 4 hours, whereupon the reaction mixture was cooled and diluted with water 
to obtain a precipitate which was extracted with ether. The ethereal layer was evaporated 
25 to dryness and the residue was re-dissolved in 70% ethanoL After cooling to about 0°C 25 
and maintaining at this temperature for about 48 hours, crystalline «-phenyW-mor- 
phofinoa<^tamido-acel»phenone was obtained. Yield =13.2 g. (78.2%). Melting 
point = 1 16*— 118 °C after recrystallization from aqueous ethanoL 

Analysis. Calc. for C 20 H 22 O 3 N 2 : C = 70.98%; H=6.55% 
30 Found: C= 70.811%; H=€.65% 30 

c) 2-morphonnomethyl-4 3 5-diphenylthiazole hydrochloride 

10 g. «-phenyl-^noipholinoacetaniido-acetophenone were intimately mixed with 
6.66 g. P 2 S 5 , and the mixture was gradually heated to 150 — 170°C on an oil bath and 
maintained at this temperature for 1 hour. After cooling, the residue was triturated in 

35 the presence of water to completely decompose non-reacted phosphorus pentasulfide. 35 

The mixture was then made alkaline with 20% NaOH and extracted with ether. The 
ethereal layer was dried over Na 2 S0 4 , decolorized with charcoal^ filtered and evapor- 
ated until dry. The residue was dissolved in ethanol and converted to the hydrochloride 
by means of addition of ethanolic HQ. Precipitation of 2-morpholinomethyl-4,5-di- 

40 phenylthiazole hydrochloride was brought to completion by adding anhydrous ether and 40 
cooling. 4.5 g. (40.4%) product were recovered, melting at 238— 242°C (dec.) after 
recrystallization from anhydrous ethanol. 

Analysis. Calc. for QaH^ONaClS: 0=64.41%; H=5.67% 

Found: C=64.29%; H=5.77% 

45 EXAMPLES 11 to 14. 45 

The procedure described in Example 10 (b) was repeated to prepare the following 
compounds, starting with oyphenyl-ff-chloro-acetamido-acetophenone and the appro- 
priate amine: 

Example (11) a-phenyl-a-pyrrolidinoacetamido-acetophenone, m.p. 142 — 143 °C 
50 Example (12) a-phenyl-^piperidmoacetarnido-acetophenone, m.p. 107 — 109 °C 50 
Example (13) a-^phenyl-a-dimemyhminoacetamido-acett)phenone 3 m.p. 119 — 120°C 
Example (14) a-phenyl-«-isopropylaniinoacetarnido-acetophenone 3 m.p. Ill — 113°C 
When the compounds of Examples 13 and 14 were prepared, the reaction was carried 
out at room temperature using benzene as the reaction medium. 
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EXAMPLES 15 to 18. 
The procedure described in Example 10 (c) was repeated to prepare the follow- 
ing compounds, starting from the appropriate ia-phenyl^-aminoacetamido-acetophenone. 
Example («15 ) 2-pyrrolidmomethyl-4,5-diphenylthia2ole hydrochloride, m.p. 242 — 
5 243°C * . > v ^ 

Example (16) 2-piperidinomethyl-4,5-diphenylthiazole hydrochloride, m:p. 230^- 
235 °'C 

Example (17) 2-isopropylammomemyi-4,5-diphenyrthia2ole hydrochloride, m.p. 
210— 212°C 

10 Example (18) 2-methylaminomethyl-4,5-diphenylthiazole hydrochloride, m.p. 122 — io 

Acute toxicity was determined in rats both by oral and i.p. administration after a fasting 
period of 16 hours. All of the test compounds were found to be non-toxic up to the doses 
of 300 mg/kg p.o. and 100 mg/kg i.p., respectively. 

15 EXAMPLE 19. 15 

a) 2-cmoromethyl-4,5-diphenylthiazoie 

14.4 g ^phenyl-^-chloroacetamido-acetophenone were intimately mixed with 11 g. 
P 2 S 5 , and the mixture was heated to 150 — 170° l C on an oil bath and maintained at this 
temperature for 1 hour. After cooling, the solid residue was triturated in the presence of 

20 a 1:1 mixture (w/w) of water and ethanol in order to completely decompose the non- 20 

reacted phosphorus pencasulfide. The mixture was further diluted with water, then 
made alkafine with 20% NaOH and extracted with ether. The ethereal layer was dried 
over Na 2 S0 4 , decolorized with charcoal, filtered and evaporated until dry under vacuum 
to give 6 g. (42% yield) of crude 2-chloromethyl-4,5-diphenylthiazole. Melting 

25 point =46 — 48°C, after recrystallization from an ether-petroleum ether mixture. 25 

b) 2-morpholinomethyl-4,5-diphenylthiazole hydrochloride 

6 g 2-cWoromemyl-4,5-diphenylthiazole an< i 9.14 g morpholine were refiuxed for 
4 hours, whereupon the reaction mixture was cooled and diluted with water. The oil 
which separated was extracted with ether and the ethereal layer was dried over Na 2 S0 4 
30 and evaporated to dryness under high vacuum. The oily residue was redissolved in the 30 
minimum amount of absolute ethanol, made acid by means of 30% ethanolic HC1 and 
crystallized through the addition of anhydrous ether. 

6.65 g crystalline 2-morpholinomethyl-4,5-diphenylthiazole hydrochloride (85% 
yield) were recovered by filtration. Melting point and analysis were stricdy in accord- 
35 ance with those indicated in Example 10(c). 35 

Examples 10 and 19 show that identical products of formula (I) can be prepared 
through two alternative routes, that is, (a) cyclization of a compound of formula (II) 
to give directly a compound of formula (I), and (b) cyclization of a compound of 
formula 

C fl H 5 — CH — NH— CO 

40 C f) H- ( — CO A— Hal 40 

and subsequent reaction of the thus-obtained compound of formula (I") with a com- 
pound of formula (III). 

Inhibitory activity on platelet aggregation was determined in vitro on platelet-rich 
rabbit plasma prepared by collecting the blood in a plastics centrifuge tube containing 

45 enough 3.8% sodium citrate to give a concentration of 0.38 g/100 ml. when mixed 45 
with the blood, and then centrifuging at 100 g for 20 minutes. 

1 ml. aliquots of the thus-prepared plasma were placed in a Platelet Aggregation 
Meter connected to a potentiometric recorder and tested according to Bom, Nature 
(London, 194, 927 (1962). Plasma-test compound mixtures were incubated for 10 min. 

50 at 37°C before adding the aggregating agents (ADP, collagen). 50 
Curves were read following the method described by O'Brien et al., Thromb. 
Diath, Haemorrhag. 16 , 751 (1966). Slope and maximum transmission were recorded 
and expressed as % change with respect to controls. In the case of collagen-induced 
platelet aggregation, the delay time (" reaction time") in seconds from the addition of 

55 the aggregating agent to the inflection of the curve was also measured and expressed as 55 
% change as above. 

For comparison purposes, such known anti-aggregating agents as acetylsalicylic 
acid and adenosine were also tested in the same conditions as the test compounds. - 
The results are shown in the following Tables. Negative figures in slope and maxi- 
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mum transmission % xhanges indicate antS-aggregating activity; positive figures in delay 
time % changes indicate that the compound is effective in prolonging the "reaction 
time ' in the collagen-induced platelet aggregation test. . 

TABLE 1 

ADP (5 fig/ml) INDUCED PLATELET AGGREGATION 



Concentration Max. transmission Slope, 

Compound of Example jig/ml. % change % change 



2 


100 


- 


11.7 


-1.95 


' 2 


200 




40.3 ' 


-40.5 


10 (c) 


100 


- 


8.71 


4.55 


10 (c) 


200 


— 


12.8 


- io.o 


. 1 


100 


— 


12.5 


- 11.8 


- 1 . 


200 


— 


33.2 


- 31.8 


Adenosine 


100 


- 


72.3 


~ 52.5 


COLLAGEN (40 /ig/ml) 


TABLE 2 

INDUCED 


PLATELET AGGREGATION 


Compound of Concentration, 
Example . pg/ml. 


Max. transmission, 

tfn c\\ si n cp 


Slope, 
% change 


Delay time 
("reaction time" 
% change 


2 


5 


- 82.4 


- 92.2 


+136.6 


2 


2.5 


- 76.3 


- 89.3 


+ 108.2 


2 


1.25 


- 84.3 


- 97.7 ' 


4- 119.5 


10 (c) 


5 


- 84.7 


- 93.8 


+ 29.8 


10 (c) 


2.5 


- 63.0 


- 80.4 


- 7.14 


10 (c) ■ 


1.25 


- 24.9 


- 23.6 


+ 51.6 


1 


5 


- 62.2 


- 77.7 


+ 118.5 


1 


2.5 


- 60.8 


- 74.9 


+ 85.0 


1 


1.25 


- 24.1 


- 38.8 


+ 16:2 


Acetyls— 
alicylic acid 


5 


- 61.6 


- 74.2 


- 49.0 


# » 


2.-5 


- 41.9 


- 52.0 


15.5 




1.25 


+ 6.70 


+ 10.6 


+ 7.3 - 
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Hypocholesterolemic activity was tested on hypercholesterolemic rats that had received 
the indicated daily doses of the test compounds for two days. Cholesterol was then 
assayed in me blood and compared to controls. The compound of Example 10(c) ad- 
ministered p.os at the dose of 200 mg/kg caused a 17% decrease of the cholesterol 
5 amount with respect to controls. At the same dose p.os as above, the compound of 5 

Example 2 caused a 22% decrease. 

An tfmflamma tory activity was tested plethysmomeTrically by measuring the rat- 
paw edema volume induced by brewer's yeast in rats to which the test compounds had 
been administered p.os 1 hour before the injection of the edema inducing agent. No 
10 sagnmcant reduction of edema volume was found in treated animals ( 100 mg/kg. p.os) 10 

when compared with contrcfls. 

Analgesic activity was tested by the hot-plate meahod. 

An analgesic effect was not demonstrated by any of die test compounds when ad- 
ministered p.os at the dose of 100—200 mg/kg. The preferred way of admimstratron 
15 of the compounds of this invention is per os. The following Example shows a typical 15 

preparation of capsules. 

t EXAMPLE 20. 

A blend is prepared containing the following proportions of excipiems expressed 
in parts by weight: 

20 glycocoll 2.5 20 

lactose 5 
talc 2.5 
magnesium stearate 1 

The above blend is mixed with sufficient amounts of the compounds of Examples 
25 1* 2 and 10 (c) to give capsules containing 25,100 and 200 mg. of each of the active 25 

ingredients and filled into gelatin capsules for oral adminisftration. 

Insofar as the present invention includes a method for producing a hypocholester- 
olemic effect and/or inhibiting platelet aggregation in an animal, which method com- 
prises administering to the animal an effective amount of a compound (I) in accord- 
30 ance with the invention, an add addition salt thereof, a pharmaceutical composition in 30 

accordance With the invention, or an N-acylated derivative in accordance with the in- 
vention, it should be clearly understood that we make no claim herein to such a method 
when used in the treatment or prevention of disease in human beings. 

Subject to the foregoing disclaimer: 
35 WHAT WE CLAIM IS: 35 

1. A compound having the formula: 



wherein X represents the radical 



V c \, 



"A-X 



/ 

— N 

\ 
R a 



40 wfaemn R* and R» when considered separately, are each hydrogen, Q-C dkyl, 40 
£f^£ Mroxyalkyl, Q-C, acyl or acyloxyalkyl having from 1 to 4 carton atoms hi 

mevIS aE^f m t *" Wh ?? ^ t0gether «»» toThich 

A ~ 1t£ 0rm 3 heteroc y cllc radical having 5 or 6 ring members: and 

A represents an alkyiene group or a single bond. ' 

45 a mlv 2 ;~ C0, ^ U !? daSd ^ me i in< ; laim1 ' herein R* and R a , when considered separ- 45 
S3&^ ^ ydr ? geDj Cl ~ C « ^ or Cm. hydroxydkyl or R* and R°, when taken 

<;n \ ad -5 a ^ tion * alt of a compound as claimed in claim 1. 

ou 4 - An acid addition salt of a compound as claimed in claim 2. 50 



40 



C 6 H 5 — CH — NH — CO — -A — X (II) 
QH 5 — CO 



10 



15 
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5. A pharmaceutically acceptable acid addition salt of a compound as claimed in 
claim 1. 

6. A pharmaceutically acceptable acid addition salt of a compound as claimed in 
claim 2. 

5 7. A salt as claimed in claim 5 which is a hydrochloride. 

8. A salt as claimed in claim 6 which is a hydrochloride. 

9. An N-acylated derivative of a compound as claimed in claim 1. 

10. 2-moijAolmo-4,5-diphenyhhiazole. 

11. 24>is(2-hydroxyemyl)ammo-4 a 5-diphenylth'iazole. 
10 12. 2-metfaylaraino-4,5-diphenylthiazole. 

13. 2^(2^hydroxyemyl)arnmo^ 3 5-diphenylthia2ole. 

14. 2-[N^cetyl-N-(l2-acetoxy)ethyl]ammo^-diphenylthia2ole. 

15. 2^(N-memyl-N-aceityl)an^o^,5-diphenylthia2ole. 

16. 2^ethylamino-4,5-diphenylthia2ole. 
15 17. 2-isopropylamino-4 J 5-o^phenylthiazble. 

18. 2-pyrrolidmo^5Hdiphenytthia2ole. 

19. 2-morpholinomethyl-4^-diphenylthiazole hydrochloride. 

20. 2-pym)lidmomethyl-4 s 5-di|rfienylthia2ole hydrochloride. 

21. 2-piperidinomethyl-4,5-diphenylthiazole hydrochloride. 

20 22. 2-isopropyiaminomethyl-4 a 5-diphenylthia2ole hydrochloride. 20 

23. 2-memylaminomemyl-4,5-diphenylthiazole hydrochloride. 

24. A compound as claimed in claim 1 or a salt as claimed in claim 3, claim 5, or 
claim 7, wherein A is methylene, 1,2-ethylene, 1,3-propylene or 1,4-butylene. 

25. A compound as claimed in claim 2 or a salt as claimed in claim 4, claim 6, or 

25 claim 8, wherein A is methylene, 1,2-ethylene, 1,3 -propylene or 1,4-butylene. 25 

26. A compound as claimed in claim 1 or a salt as claimed in claim 3, claim 5 or 
claim 7, wherein R 1 and R 2 , when they are considered separately, are methyl, ethyl, 
propyl, isopropyl, hydroxymethyl or 2-hydroxyethyl. 

27. A compound as claimed in claim 2 or a salt as claimed in claim 4, claim 6 or 

30 claim 8, wherein R l and R 2 , when they are considered separately, are methyl, ethyl, 30 
propyl, isopropyl, hydroxymethyl or 2-hydroxyethyl. 

28. A compound as claimed in claim 1 or a salt as claimed in claim 3, claim 5 or 
claim 7, wherein R 1 and R 2 , when they are taken together with the nitrogen atom to 
which they are attached, are morpholino, pyrrolidine, piperidino or piperazino. 

35 # 29. A compound as claimed in claim 2 or a salt as claimed in claim 4, claim 6 or 35 

claim 8, wherein R 1 and R 2 , when they are taken together with the nitrogen atom to 
which they are attached, are morpholino, pyrrolidino, piperidino or piperazino. 

30. A process for preparing a compound as claimed in claim 1, which process com- 
prises cyclizing with P 2 S fi an ^-phenyl-acetophenone derivative of the formula 



40 



wherein A and X are as defined in claim 1. 

31. A process as claimed in claim 30, wherein a slight molar excess of P 2 S 2 is used. 

32. A process as claimed in claim 30 or claim 31, wherein the process is carried 
out by heating the intimately mixed starting materials, decomposing any excess P 2 S C 

45 with water or alcohol, extracting with a water- or alcohol-immiscible solvent and 45 
evaporating the solvent. 

33. A process as claimed in any one of claims 30 to 32, wherein the reaction mix- 
ture is quenched as soon as the cyclization reaction starts. 

34. A process for preparing a compound as claimed in claim 1 wherein A is an 

50 alkylene group, which process comprises reacting a compound of formula 50 

C 6 „ 5 -C-j 

C6«5— C N ^C-A-Hal [iflj 
S 

wherein A is an alkylene group and Hal is halogen, with a compound of the formula 

R 1 

/ 

NH (HI) 
Nt 2 
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35. A process as claimed in claim 34, wherein an inert solvent is present. 

36. A process as claimed in claim 34 or claim 35, wherein the compound as claimed 
in claim 1 is recovered by diluting the reaction mixture with water to precipitate said 
compound, extracting with a water-immiscible solvent and removing the solvent. 

37. A process as claimed in claim 36, wherein the solvent is removed under 
reduced presssure. 

38. A process as claimed in any one of claims 34 to 37, wherein the starting com- 
pound of formula (I") has been prepared by cyclizing with P 2 S 5 an o-phenylaceto- 
phenone derivative of the formula 

C 6 Hs — CH — NH— CO 

u— to 



C 6 H 5 — CO A — Hal, 10 

wherein A and Hal are as defined in claim 34. 

39. A process for preparing a compound as claimed in claim 1 wherein A is a 
single bond, which process comprises reacting a compound of the formula: 

R l 

/ 

NH (III) 

v 

15 with a 2-halo-4^-diphenylthia2ole, . . 15 

40. A process as claimed in claim 39, which process comprises heating the starting 
materials for several hours, at atmospheric pressure or under elevated pressure, in a 
sealed tube and in the presence or in the absence of an organic solvent. 

41. A process as claimed in claim 39 or claim 40, wherein an organic base is pre- 

20 sent during the reaction as a hydrogen halide acceptor. 20 

42. A process as claimed in any one of claims 39 to 41, wherein the compound of 
formula (III) is reacted with 2-chloro-4,5-diphenylthia2oie or 2-bromo-4,5-diphenyl- 

thiazole. [ _ 

43. A process as claimed in any one of claims 30 to 39, wherein R 1 and R* are as 

25 defined in claim 2. . 25 

44. A process as claimed in claim 30 and substantially as hereinbefore described 
in any one of Examples 10c or 15 to 18. 

45. A process as claimed in claim 34 and substantially as hereinbefore described 

in Example 19b. 

30 46. A process as claimed in claim 39 and substantially as hereinbefore described ^ 

in any one of Examples 1 to 4, 7, 8 or 9. 

47. A compound as claimed in claim 1 which has been prepared in a process as 
claimed in any one of claims 30 to 33 or 44, in a process as claimed in any one of claims 
34 to 39 or 45, or in a process as claimed in any one of claims 39 to 42 or 46. 
35 48. A compound as claimed in claim 2 which has been prepared in a process as 3 - 

claimed in claim 43. 

49. A compound having the formula 



C 6 H 5 



c 6"5 



\ N 

II II 1 



V 



wherein A is as defined in claim 1 and at least one of R l and R 2 is acyl or acyloxy- 
40 alkyl having from 1 to 4 carbon atoms in the alkyl moiety with the remaining one of 4( 

R 1 and R 2 , if present, being hydrogen, d_ 4 alkyl or hydroxyalkyl. 

50. A process for preparing a compound as claimed in claim 49, which process 
comprises reacting a compound as claimed in claim 1, wherein at least one of R 1 and 
R 2 is hydrogen or hydroxyalkyl, the remaining one of R 1 and R 2 , if present, being 

45 hydrogen, d-^ alkyl or Ci_ 4 hydroxyalkyl, with an acylating agent. 4! 

51. A process as claimed" in claim 50 and substantially as hereinbefore described 
in Example 5 or Example 6. 



11 1,490,771 , 11 

52. A compound as claimed in claim 49 which has been prepared in a process as 
chimed in claim 50 or claim 51. 

53. A pharmaceutical composition which comprises a compound as claimed in any 
one of claims 1, 10 to 23, 47, 49 or 52, a salt as claimed in claim 5 or claim 7, a com- 

5 pound or phfarmaceutically acceptable salt as claimed in any one of claims 24, 26 or 25, 5 
or on N-acylated derivative as claimed in claim 9, and a pharmaceutically acceptable 
diluent, carrier or exripient 

54. A pharmaceutical composition which comprises a compound as claimed in claim 
2 or claim 48, a salt as claimed in claim <> or claim 8, a compound or pharmaceutically 

10 acceptable salt as claimed in any one of claims 25, 27 or 29, or an N-acylated derivative 10 

as claimed in claim 9, and a pharmaceutically acceptable diluent, carrier or excipient. 

55. A pharmaceutical composition as claimed in claim 53 and substantially as 
hereinbefore described in Example 20. 

56. A method for producing a hypocholesterolermc effect and/or inhibiting ptate- 

15 let aggregation in an animal, which method comprises admMstering to the animal an 15 
effective amount of a compound as claimed in any one of claims 1, 10 to 23, 47, 49 or 
52, a salt as claimed in claim 3, claim 5, or claim 7, a compound or salt as claimed in 
any one of claims 24, 26 or 28, a pharmaceutical competition as claimed in claim 53 or 
claim 55, or an N-acyhted derivative as claimed in daim 9. 

20 57. A method for producing a hypocholesterolemic effect and/or inhibiting plate- 20 

let aggregation in an animal, which method comprises administering to the animal an 
effective amount of a compound as claimed in claim 2 or claim 48, a salt as claimed in 
claim 4, claim 6 or claim S 9 a compound or salt as claimed in 'any one of claims 25, 27 
or 29, a pharmaceutical composition as claimed in claim 54, or an N-acylated deriva- 

25 tive as claimed in claim 9. 25 
58. A method as claimed in claim 56 and substantially as hereinbefore described. 

BOULT, WADE & TENNANT, 
Chartered Patent Agents, 
34 Cursitor Street, 
London, EC4A 1PQ. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1977. 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 

which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J2 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ OTHER: 



